Cellulose and its derivatives are semirigid polymers. The LC state of their melts and solutions was discovered and studied in the 1960s-1980s [1, 2]. Hydroxypropyl cellulose (HPC), which is soluble in both water and many organic solvents, is of great interest. HPC is widely used for the preparation of forms of dosage drugs and coatings. Aqueous solutions of HPC are characterized by strong electron-donor (hydrogen) bonds. Moreover, water is a specific solvent having a very developed structure of hydrogen bonds that depends on the nature and concentration of solutes [3]. Because of the presence of two mobile protons and two unshared electron pairs at its oxygen atom, a water molecule may play the role of both a donor and an acceptor of electrons and form four hydrogen bonds with an energy of 20 kJ/mol. Therefore, a loose open-work structure with a large free volume is formed in water. The fraction of nonspecific interactions in water is as low as 7% [3]. HPC-water intermolecular interactions are determined by both the hydrophilic hydration giving rise to hydrogen bonding between the polymer and the solvent [1] and the hydrophobic hydration of water [3] that consists in densification of water structure upon penetration of nonpolar molecules or their fragments into open-work cavities of the solvent. In the case of HPC, the nonpolar fragments are its methyl and methylene groups. As a result of hydrophobic hydration, intermolecular distances in water around the cavities shorten. This phenomenon is accompanied by the exothermic effect and negative values of dissolution entropy owing to additional structuring. The prevalence of one or another contribution depends on the concentration of the system and temperature.
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As the temperature is elevated, interaction between cellulose ethers and polar solvents (water and ethanol) decreases. This phenomenon is commonly related to the rupture of polymer-solvent hydrogen bonds, that is, to a reduction in hydrophilic hydration. The heatinduced phase separation is described as amorphous separation, and the LCST and a lower temperature θ l are presented. For example, the LCST is 328 K for methyl cellulose-water systems [4] , and θ l = 301-310 K for cellulose nitrate-ethanol systems [5] .
Many studies are devoted to phase equilibrium in the HPC-water system [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] , and the values of the LCST are reported in a number of papers. The melting of the densified structure of water around hydrophobic fragments of a polymer are considered to be responsible for phase separation in the HPC-water system upon heating [8] . The role of hydrophobic hydration in the phase separation of systems characterized by the LCST was also investigated in [18, 19] . However, for the HPC-water system, phase diagrams were measured under static conditions. The goal of this study was to measure phase diagrams for HPC-water systems both under static conditions and in a shear field.
EXPERIMENTAL
Hydroxypropyl cellulose samples of the Klucel-JF brand (Hercules) with a degree of substitution of 3.4 and M w = 9.5 × 10 4 , 1.4 × 10 5 , and 1.15 × 10 6 (HPC-1, HPC-2, and HPC-3, respectively) were studied. The crystallinity of the HPC samples, as determined by X-ray diffraction analysis, was no higher than 15%, in agreement with published data [20, 21] . X-ray studies were performed with a DRON-4-13 diffractometer using Cu K α radiation. Freshly distilled water was used as a solvent. The purity of the solvent was estimated from the refractive index and the boiling temperature, whose values were in good agreement with the data from [22] . Polymer solutions were prepared over several weeks in sealed ampoules at room temperature.
Phase Diagrams of a Hydroxypropyl
The phase transition temperature was determined by the Alekseev cloud-point method [23] . The solutions were cooled (heated) at a rate of 12 K/h. The observed turbidity was reversible.
The type of phase transitions in solutions was determined with the use of a polarization photoelectric setup (Fig. 1) . A sealed ampoule containing a polymer solution was placed into a gap between crossed polaroids (a polarizer and an analyzer). The light beam of an LGN-105 helium-neon laser was transmitted through the polaroids in the direction normal to the ampoule with the solution (its layer thickness was ~5 mm). When the solution was isotropic, the intensity of the transmitted light was zero. A rise in the transmitted light intensity that was recorded by means of a photodiode and a microammeter upon heating of solution or an increase in its concentration suggested formation of an anisotropic phase, that is, an LC phase transition.
Under dynamic conditions, the phase transition temperature was determined with a modified PVR-2 rotational plastoviscometer. The test polymer solution was placed into the gap between a stator and a glass rotor. The temperature of solution was varied at a rate of 12 K/h under a constant shear rate. The temperature at which the solution became strongly opalescent was taken as the phase transition temperature. The observed turbidity was reversible. Figure 2 illustrates the phase diagram for the HPC-1-water system. In general, this diagram is consistent with those reported for this system in [1, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . Five regions may be distinguished in the diagram: (I) the region of isotropic transparent solutions; (II) the region of anisotropic transparent solutions; (III) the region of heat-induced separation giving rise to the formation of an anisotropic white precipitate; and (IV) the region of anisotropic solutions opalescent throughout their volumes ( 1 refers to colorless solutions and 2 refers to blue solutions, which is typical of cholesteric liquid crystals [1, 24] . According to [12] , at an HPC concentration ω 2 ~ 0.8, crystalline solvates are formed in solutions (region V). At 293-298 K and an HPC concentration ω 2 ~ 0.50-0.55, approximately 18 water molecules per one polymer unit correspond to the formation of a stable anisotropic mesophase [12] . A further rise in concentration decreases the amount of water per HPC unit. As a result, at ω 2 = 0.76, there are only six water molecules per monomer unit; that is, approximately two water molecules correspond to the hydroxyl group of the monomer unit. In this case, HPC and water form stable crystalline hydrates that are conserved at elevated temperatures. According to the NMR data, as the concentration of HPC is increased within the composition range under consideration at room temperature, water molecules are locally ordered [6] , and the pitch of the supramolecular cholesteric helix shortens [1] .
RESULTS AND DISCUSSION
The boundary curve characterizing the heat-induced phase transition has a binodal shape. Seemingly, the breakdown of hydrophilic and hydrophobic hydration initially leads to the amorphous separation of solutions into two coexisting dilute and concentrated phases (the LCST = 298 K). Simultaneously, in the concentrated phase, the above-described anisotropic crystalline solvates are formed and precipitated. Figures 3 and 4 show the phase diagrams of HPC-2-water and HPC-3-water systems measured under static conditions and in the shear field. The phase diagram of the HPC-2-water system virtually coincides with that of the HPC-1-water system, since a difference in the molecular masses of these samples is insignificant; the LCST is 298 K. The diagram comprises five regions similar to those characteristic of the HPC-1-water system. The distinctive feature is a change in the color of 
